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Daily analyses and forecasts from the operational forecast model of the
National Meteorological Center (NMC) have found increasing use as diagnostic
material for research studies. A very recent example is the paper by
Blackmon and Lau (1980). Since forecasts and verifying charts can be seen
on the national and international facsimile circuits every day most users of
this material have a good familiarity with many of its strengths and weaknesses,
but not all of them. In this note I will point out a problem that arises in using
the shorter range forecast material available up to now and the remedy that
will solve it. Research workers using the files of NMC farecasts need to be
aware of the problem.

Initial data for the currently operational 7-level hemispheric model are
generated from observations by an analysis that produces non-divergent fields
of wind. The irrotational part of the wind field produced by the preceding
12-hr forecast is added to the analyzed wind field to form the total initial wind
field for the start of the forecast. However, this total wind field is not in
complete balance with the newly analyzed mass field. The forecast model itself
eventually produces a suitable balance through gradual adjustment as the
forecast progresses. :

The effect of this initial imbalance on the resulting forecasts from the
model seems to be unimportant and indeed unobservable for most purposes.
However, in the early stages of the forecast it can create severe problems
in the use of the vertical velocities and other dynamic quantities depending
on them.

Figure 1 shows an example. This displays the divergent circulation in
the plane of the cross sections. The vertical component of each vector is a
scaled measure of dp/dt and the horizontal component is the component of
the irrotational wind along the pressure surfaces and in the cross section.
The speed of each vector can be read as a standard meteorological symbol,
i.e., a full barb for ten and a flag for fifty. The scaling for the horizontal
component is in tenths of meters per second. Multiply the vertical component
by 2.7 to express dp/dt in millibars per day. The cross sections extend
along the 100°E meridian, with south at the left. The upper cross section is
six hours into the forecast and the lower is for the twelve hour forecast.

The two cross sections have a few similarities, but not many. They look
as if they represent altogether different days. Figure 2 shows an example
of a derived quantity, the kinetic energy production from the equation
k =-V-V¢, for the same times as the two cross sections. Here again, the
differences in a six-hour period are large and unreasonable.

Further studies, not shown here, on this and other forecasts from other
periods indicate that this initially rapid variation of the divergent circulation
damps rapidly as the forecast progresses, with little observable trace by
24 hours. It seems to have some properties of an oscillation with a period of
10-12 hours. This may explain why this problem has gone unnoticed for a
long time, since usually vertical motions are displayed at 12-hour intervals.
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The problem of the vertical velocity fluctuations is neatly solved by
a change in procedures now under testing for proposed operational implementa-
tion at NMC. These consist of an initialization using the nonlinear normal
mode initialization of Machenhauer (1977) for a forecast by a global spectral
model with a resolution of 30 waves and 12 layers. The cross sections and maps
of Figures 3 and 4 were obtained from a forecast prepared in this manner. The
problem displayed in Figures 1 and 2 has gone away. The new initialization,
by elimination of the gravity modes has produced an initial divergent flow
showing good temporal continuity. A forecast made with the spectral model
and a nondivergent initialization developed the same vertical velocity problem
as the operational forecast, giving further evidence that the operational
initialization is at fault. ‘

The fluctuations of the divergent circulations in the operational model
ought to have serious consequences in precipitation forecasting for at least
the first 12-hour period of the forecast. So far, no one has noticed any,
possibly because the problem may be serious only in isolated cases. A detailed
comparison of the two initialization and forecast systems used in this presenta-
tion will be completed, and may cast light on the precipitation question.
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